(The Editor apologizes to the authors of the note entitled "Drechslere sorghicola on Sorghum in Queensland" which appeared in the previous issue (A.P.P.S. Newsletter, Volume 4, Number 3, page 26) for the inadvertant ommission of the above Figure. )
40

INVITED VIEWPOINT The Effect of Environmental Factors and of Environmental-Biological Interactions on Plant Diseases in Sub-tropical and Semi-arid Conditions
Of the various kinds of sub-tropical and semi-arid combinations I deal here with areas which have hot summers and rather moderate winters, in which rain falls mainly in one of these seasons. These areas are present in many, but not all, parts of Australia, the Mediterranean countries, California, etc. In most of these places agricultural practices are restricted to the rainy season when irrigation is not used, but may extend over the whole year when the fields are irrigated. Plant diseases present in these areas are often similar to those thriving in the temperate zones, e.g. Phytophthora infestans and Alternaria porri f. sp, solani on potatoes, Plasmopara viticola on vines, Venturia inaequalis on apples, etc. My purpose is to descri be some of the environmental factors which enable development of these diseases in spite of apparently unfavourable conditions; and to suggest that specific interactions between environmental and biological factors may change pathways of disease suiting them to local conditions.
The meteorological factors wh ich affect plant disease development in the sub-tropical and semi-arid zones are essentially the same factors that affect plant diseases in any other part of the world. However, the special characteristics of these zones lend outstanding importance to certain factors and limit that of others. For instance, low night temperature is often a limiting factor for disease development in temperate zones, while high day temperatures are often limiting in sub-tropical areas. Some of these factors have a direct or indirect effect on plant diseases. One of the most important indirect effects derives from a comparatively mild winter which permits intensive development of both the plants and the diseases. In the absence offrost, the annual break in pathogen development does not take place, enabling increased build up or a better survival of inoculum. As a result, the abundance of inoculum in the begi nning of the warmer season is much greater than that found in areas with colder winters.
For most of the moisture-and coolness-loving pathogens of the temperate zones, like P. infestans on potatoes, the rainy winter is obviously the most favourable season. Their main problem is to survive through the hot and dry summer season. In areas in which rainfall coincides with the hot season, or in which the summer crop is irrigated, not only is survival through the dry season important, but also survival between the hot and dry periods occurri ng between rains and irrigations. The mechanism of survival has been established only in a few cases but it seems that even pathogens typical of cool and humid zones can survive quite well.
For instance, sporangia of P. infestans on potatoes have been described in the classical Iiterature as propagules losing their infectivity within minutes when exposed to dry and hot conditions (4). We found that they are able to survive for several hours while the mycelium in infected tissue can survive for weeks (10). They may still be considered "susceptible", however, and they possess the ability (comparatively rare among airborne pathogens), to survive better in humid than in dry conditions. Survival of the majority of pathogens is better in dry conditions, as in the case of A. porri f. sp. solani wh ich survives in debris of potato or tomato for many months and the drier the conditions the better the survival (8). Not only conidia but even sporangia of some pathogens, as in the case of Pseudoperonospora cubensis on cucumbers, survive better under dry conditions (3).
The important epidermoloqical feature of the sub-tropical climate is that although the temperature may be too high
